Abstract. In this paper, the well-known Adomian Decomposition Method (ADM) is modified to solve the fracture laminated multi-directional problems. The results are compared with the existing analytical/exact or experimental method. The already known existing ADM is modified to improve the accuracy and convergence. Thus, the modified method is named as Modified Adomian Decomposition Method (MADM). The results from MADM are found to converge very quickly, simple to apply for fracture(singularity) problems and are more accurate compared to experimental and analytical methods. MADM is quite efficient and is practically well-suited for use in these problems. Several examples are given to check the reliability of the present method. In the present paper, the principle of the decomposition method is described, and its advantages form the analyses of fracture of laminated uni-directional composites.
Literature review on laminated fracture
It is surprising that the Adomian Decomposition Method (ADM) has not been applied for ordinary differential equations appearing in the fracture problem. Particularly in laminated composites, (we solved) several coupled ordinary differential equations and it appears from literature that ADM has not been applied at all. In further review, focus has been placed on the analytical and computational techniques to analyse end notched flexure (ENF) and end notched cantilever (ENC) specimens for inter-laminar fracture toughness of composites. Carlsson & Gillespie (1989) reviewed the fracture mechanics and experimental mechanics approaches used to characterize mode II inter-laminar fracture of composites. The review covers the detailed technical aspects of analytical, numerical and experimental methods to analyse ENF specimen for the mode II inter-laminar fracture toughness. * For correspondence B K Raghu Prasad and P V Ramana 
Mode II: ENF & ENC specimens
The short beam shear (SBS) test method was perhaps the first test method used to investigate inter-laminar fracture of composite laminates on a routine basis (Whitney et al 1974; Whitney & Browning 1998; Whitney 1991) . Introduced in the 1960s, the method still remains an important quality control test. This test method, however, has some limitations. The small span to depth ratio, in conjunction with perturbations in the stress distribution due to load introduction that do not decay rapidly in orthotropic materials, violates the beam theory based data-reduction scheme and promotes alternate failure models by Whitney & Browning (1998 ), Whitney (1991 . Consequently, the SBS test method measures the apparent inter-laminar shear strength of the composite. Classical linear elastic fracture mechanics (LEFM) has been used more recently to characterize the inter-laminar fracture toughness of composite materials. In contrast to the SBS test method, well-defined delaminations are embedded or machined into the specimen. Barrett & Foschi (1977) utilized ENF specimen to characterize the mode II inter-laminar fracture of cracked wood beams. Russell & Street (1982) used this specimen to characterize mode II critical strain energy release rates of advanced composites. The geometry of the ENF specimen is essentially a three-point flexure specimen with an embedded through-width delamination placed at the laminate mid-surface. The delamination is placed at the end of the specimen to accommodate the sliding deformation of the sub-laminates that result from the flexural loading. A typical ENF specimen is 25 mm wide (w), 100 mm long (2 L) and 3-4 mm in thickness (2 h). Carlsson et al (1986b) presented an analysis of ENF specimen for the characterization of mode II interlaminar fracture toughness. Shear deformation plate theory mentioned in Whitney & Pagano (1970) , which incorporates a shear stress singularity at the crack tip is employed and correlated with simple beam theory expressions and finite element results for compliance and strain energy release rate of the specimen. The shear deformation plate theory solution indicates that the strain energy release rate is highly sensitive to the characteristic distance associated with the decay of the shear stress singularity to beam theory behaviour in the ENF geometry. Parametric study has been carried out to investigate the influence of geometry and material properties on compliance and strain energy release rate ( figure 1 and figure 4) .
Stress analysis models and concepts
The analyses of unidirectional end notched flexure and end notched cantilever specimens, using first order shear deformation beam theory(FOBT) and second order shear deformation beam theory(SOBT) theories, have been presented for mode II (shearing mode) interlaminar fracture toughness of composites, following the method adopted in the paper by
